Spatial relationships of utrophin, dystrophin, beta-dystroglycan and beta-spectrin to acetylcholine receptor clusters during postnatal maturation of the rat neuromuscular junction.
At the adult mammalian neuromuscular junction, acetylcholine receptors are concentrated at the tops of the postsynaptic folds and voltage-gated sodium channels are concentrated in their depths. It is likely that this arrangement involves linkage of the ion channels to components of the underlying membrane cytoskeleton. In rats, the mature distribution of acetylcholine receptors arises as part of the developmental remodelling of the junctional region during the first few weeks after birth. We have followed the changes during this period in the distribution of four proteins associated with the postsynaptic cytoskeleton at mature neuromuscular junctions (utrophin, dystrophin, beta-dystroglycan and beta-spectrin) to see if any of them co-localizes with acetylcholine receptors during the remodelling process, as would be required if it serves to link acetylcholine receptors to the cytoskeleton. Each protein was visualized with specific monoclonal antibodies and its distribution at various stages was compared with that of the acetylcholine receptors, labelled with alpha-bungarotoxin. We also related the changes in distribution of these postsynaptic proteins to the main stages in fold formation and, in the Discussion, to reported observations of the accumulation of voltage gated sodium channels during development. Our results show that utrophin labelling is closely co-localized with that of acetylcholine receptors throughout postnatal maturation. beta-dystroglycan labelling is present at most sites of high acetylcholine receptors density throughout maturation although it often extends beyond the region of highest acetylcholine receptors labelling density. By contrast, dystrophin and beta-spectrin labelling is not consistently concentrated at most neuromuscular junctions until after P7 and P14 respectively.